Preischemic hyperglycemia and postischemic alteration of rat brain pyruvate dehydrogenase activity.
Transient cerebral ischemia in normoglycemic animals is followed by a decrease in glucose utilization, reflecting a postischemic cerebral metabolic depression and a reduction in the activity of the pyruvate dehydrogenase complex (PDHC). Preischemic hyperglycemia, which aggravates ischemic brain damage and invariably causes seizure, is known to further reduce cerebral metabolic rate. To investigate whether these effects are accompanied by changes in PDHC activity, the postischemic cerebral cortical activity of this enzyme was investigated in rats with preischemic hyperglycemia (plasma glucose 20-25 mM). The results were compared with those obtained in normoglycemic animals (plasma glucose 5-10 mM). The activated portion of PDHC and total PDHC activity were measured in neocortical samples as the rate of decarboxylation of [14C]pyruvate in crude brain mitochondrial homogenates after 5 min, 15 min, 1 h, 6 h, and 18 h of recirculation following 15 min of incomplete cerebral ischemia. In normoglycemic animals the fraction of activated PDHC, which rises abruptly during ischemia, was reduced to 19-25% during recirculation compared with 30% in sham-operated controls. In hyperglycemic rats the fraction of activated PDHC was higher during the first 15 min of recirculation. However, after 1 and 6 h of recirculation, the fraction was reduced to values similar to those measured in normoglycemic animals. Fifteen of 26 rats experienced early (1-4 h post ischemia) seizures in the recovery period. The PDHC activity appeared unchanged prior to these early postischemic seizures. We conclude that the accentuated depression of postischemic metabolic rate observed in hyperglycemic animals is not coupled to a corresponding postischemic depression of PDHC.(ABSTRACT TRUNCATED AT 250 WORDS)